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Introduction The Experiments Communication Skills

A new Advanced Physics Lab course was developed to give  Saturation Absorption Spectroscopy of .. 7‘:-' The laboratory notebook 1s one of a researcher’s most powerful
students traditional experimental skills. It was offered in Rubidium S tools. Interviews with scientific researchers tell of no formal
conjunction with a freshman level Introduction to Research » Characterization of a Capacitive Plasma % training in the use of laboratory notebooks[3]. What training
Methods in Physics course. This combination was done to populate Discharge students receive 1s ineffective[4]. In order to encourage student
a traditionally low-enrolled upper-division course, to provide e . ownership of the projects[5], the first week of class was spent
senior students with leadership experience, and to provide * Stabilization ot a Helium Negn La.ser discussing the importance of lab notebooks and developing a
freshmen an authentic research experience. * Surface Plasmon Resonance in Thin = rubric for notebooks as a class[6]. Electronic notebooks[7] were

Films used to allow team members to see one another’s work and give
The freshman course has no physics prerequisite and counted as a * Chain Fountain Modelling feedback.
general education science credit. It focused on skills such as
keeping lab notebooks, working as a member of a team, scientific Each week a member from each team would give a five-minute
ethics, and scientific communication. The advanced lab course “[This class] has made me more confident with scientific presentation to the class on the state of their experiment. All
focused on skills in leadership, mentoring, working in teams, research. | was not sure how to structure an experiment students and the instructor provided feedback.
scientific ethics, experimental design, advanced data analysis, before taking this class. “
scientific communication, and experimental skills specific to a Summative communications included
project. * A twenty-minute presentation,

* Summary paper.
“I did not like physics before | took this class. | was never YdlEnis v here Tarediead o dhe Tien o
very good at it and | was thinking it was going to be really asking “big questions” and “little “This class is very helpful for teaching group dynamics,
hard. But now [ love this class and | feel like | know what | questions”. A big question is angvs{ered | most projects in other classes are not nearly as long. For
am doing and how my skills relate to our experiment. “ over the course Ofth? semester; 1t 1s Fhellf freshman, its very good and should almost be required,
main goal to answer 1t. A little question 1s : Y : ”
for seniors, it is also good but noticeably less so.

Course Goals somethir.lg that can be ans.wereq on a
shorter timescale and typically involves a
Introduction to Research Methods in Physics few experiments. Results and Future Directions

Out of thirteen respondents, eleven would recommend the class to

A student who has completed this course will be able to: At the start of each period, each team would discuss:

1. Explain the purposes and goals of experiments. + the little questions they were working on, a friend while the rema.ining two stated they did not rechmend
2. Design an experiment to test a hy.pothesm.. + how little questions moved them towards answering the big classes that aren’t req}llred. Student feedback on the skills

3. Analyze data and report relevant information. question learned 1n the course include:

4. Communicate scientific information orally and in writing. + new little questions that had come up or still needed to be * Four OuF of six Stude.nts ip the upper-level course mention

5. Work effectively 1n a team. answered. developing leadership skills.

* Four out of seven students from the introductory course

Advanced Physics Lab “This lab teaches tenacious thinking and the ability to mention learning better teamwork skills.

A student who has completed this course will be able to: , ., * Two out of thirteen students mention improved communication
. . . . completely rework a setup that doesn't work .
1. Use typical experimental physics equipment. skills.

2. Design an experiment to test a hypothesis. * Two out of thirteen mention improved critical thinking skills.

3. Analyze data and report relevant information. Teamwork All quotes 1n this poster are from students in the course.
4. Communicate scgnhﬁc information verbally and in writing. Two lecture class periods were spent on teamwork (for the intro Based cudent feedback. fut 1 include:
> Rea;i researchfartlcles.h class) or leadership (for the advanced class). At the end of each als\?[ on sfu ent. c¢ az ; 4 urle COUISES WIL IEIUAC.
6. Lead a team of researchers. week the group would come together to answer the questions OTC IIOTINALION On ddld ahalysis,

” : : . * More guidance on how to write a good research paper,

what 1s an example of something you did this week that shows . Tnstructs how to 3D print parts for th et
[This class] made me realize how much of a collaborative g00d teamwork” and “what can you do next week to improve your . éls I'UCt IZI} OI; Ot\g 0 - prin ptah‘s Ocll’ elexpgl}men S, )

effort real research can be, as well as how time- ability to work as a team™[1]. A5 STUAIES 10T e SCCUON OIL CHIES, GevEioped HOMm CXISUNS

readings.

consuming it can be.”

The advanced students would spend the first few minutes of the
weekly lecture section discussing successes or 1ssues that came up
in their group and discussed how to improve their group
performance.

Since one of the objectives 1s for each group of students to
Improve upon experiments, future groups will start with the paper
written during the first offering of the courses and build upon it.

Course Structure

* Both courses had two, three-hour lab sessions, and a separate
one-hour lecture session.

* There were six students 1n the advanced and eight in the intro
course. Most were physical science majors, two were math
majors and one an interior design major.

* Graded assignments included lab notebook checks, short oral
reports, a poster, a paper, and a final group oral report.

* The first week of class was devoted to use of lab notebooks,
data plotting, and being an effective team member. Students
indicated preferences for an experiment.

* In the second week, students were assigned to a project and

research group, consisting of an advanced student and one or

two 1ntro students.

“IThis class] made me realize that working in a team can References

be beneficial if the team leader has an idea of the direction
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Ethics

In addition to one lecture period devoted to ethical behavior in
science research[2], it was also included explicitly when
discussing keeping lab notebooks, when working as part of a
team, and when reporting results.




